uaUK Patent Application «i«GB «i,2336383 „*A 



(431 Oett c4 A PubJk*teo XM&ttM 



«1> Application Mo NNI21J 

(22) DataefFWng HM1IM 

(30) MvftyDiti 

oi) sootim m MjcitM &3> us 


ffll 
62) 

<m 


Bit 41/00 

UKatMtfonQ) 
ElFFjf 




(711 Appfiontti) 

*** 1100, WW Fun lm% llaaareiilaaaa 77017, 


HO 


fiC ^KSu W097/17I24A USf 
UKaffoWonQ) ttFFJF 

into* txmttmwmtw 


310900 A 


(72) ImotofSs) 

kMMdVbl 

■MjftMt M Mh)m4 








(74) Ao^**d>xAd4rmfc* Service 
Frank BDetuiajC* 

T7* Ou*m Vict** Stmt. LOJ0CML BC4V 4KU 
United Kfafdun 









(B43 Abstract 1W« 

ExapandabJa weflbora soraai) MMfnMy 



167) A wollbof* completion lod material, 
o tutor owtnWy Q6) mounted over the booV Oftd e ovorinq fca pcfforetjonc (141, aM • tool acting to expand the 
body and the fitter 99 that the fHter movtt towards the eurfaoe defining tha wan bora. Tha assembly may also 
include a proteetjva oovar (32) tor the After whkh (a removable downhole. Tna expandable material mey be 
OOffuotttd end than assume a rounded ettapa mw axpanaion by the tool The assembly may alao com prise a 
reinJofcomomC2«bel»rea*tr» 

perforated body may cornprtee a eogntant of 0 colled tubing, which may bo flexible and tha open parta of tha 
perfccarJons may comprise up to 40% of tha total eurfaoe area of tha segment. Tha ftftar matartaJ may ba a 
flexible opan oat; structure aJdn 10 a aponga material 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett 111 Richard and Benn A Vol 

FIELD OF THE INVgNTTOM 

TheSekJ of ttshvanfion nbk»lo<kmi^termpntar^4^,^ 
ered on coled tubing where the luthg can eteo be expanded aaaliist Ihe 
ecreen to push It against the western. 

BACKGROUND OF THE INVENj mM 

In typical completions in the past screens have I>een inserted 
on rigid or colled tubing Into a zone in the vwtoorefw production. Pnorio 
producing the zone. sand partiotoc wore delivered outside the screen In a 
techrikjJoloTowasgrHveipacidhg. Screens have also been used that coma 
prepacked with a soxi layer as an* 

techniquea or to be used in conjunction wllh the ptacetnerit of s^ 
the screen. The gravd packing procedures espedafyh 
tk^tettuncertaJrtles as to whether^ 

unifonnly fri the annular apace so as to provide an effective gravel pack. 
Additionally, the gravel packing procedure to<*vaJuatte time to accompish 
and required the use of surface equtomerttoliano1ethernater«k)rpta^ 
ment In the weitbore. Another disadvantage of tradJtfonal gravel packing 
procedures is that an annular space around the screen liad tote 
the gravel could be placed there. The end result was the inside diameter 
within the screen was necessarty amaf to altow for the presence of the 



1 



09/18/2000 18:34:13 page -3- 



annular space. This constriction in size could also adversely affect the pro- 
duction oftho formation to the surface. 

In using certain driHng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the woDbore which 
cause subsequent plugging when trie production began, even wtth screens 
and gravel packs being deployed. 

A more ideal situation tor producing a formation to to leave the weUwre 
in Its drtOed state so as to create the least amount of disturbance to the fbr- 
mafion which has just been driled. Traditional techniques leaving an annular 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wel as ktcornpattollilies between tte 
used to convey the gravel. 

SUMMARY OF THE INVENTION 

One of the objects of the present Invention is to aJlow a wefl to be 
produced Ihrough a screen without the need for a gravel pack. This objective 
Is accomplished by the placement of an expandable screen that can move 
radially outwardty when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to aHow production from the 
formation. Another objective la to be able to easily place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be prepertorated tor a support for the screen. Another objective is 
to protect the screen during defray to tr» desired kcatton in the welibore by 
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after proper kxaiion of the^lnthe^BTbo^. The*, and other otjeeflves 

fives are torther described below ki the ^^c^ctlhspn^ent^ 
merit 



pray description of THE Cfmr?T 
^lfe««*6or*vieWofadev^ 
tus expanded against the weRbore. 

Rgure 2 is the section view along fries 2-2 of Figure 1 . 

BgureStettesec&wvkwofR^ 
Inner tube against the filtering material. 

figure 4 b a segment wMoh can be rofled toiigltudirwtyaepfra»yirito 
flextele tubing which gives uwlenVlnoawrt to tr» filter or inedte, 

DETAILED DESCRIPTION OP ffFf pRRgP EMRftniury r 

Tne preferred embodiment fc iusli^ h opei^on h Rg^ ^ A 
cow tobk* reel I0c^acor*nu^ 
ofvvWchispreierabVniadelromap 

As seen in Figure 4. segment 12 hat a pturamy of pe*r*ions 14 which can 

beanangedhanyordereftheriandomortot^^ The segment 

12canbepur^fbrftehoIesl4ertiel«las14e^ 

other kfwvvn torque and In arryi^. The desirable go* is to have ep- 

Proximatalya30or40percertopeo TO 

a tubular shape. Tteeegmatf 12canbero*edloog^ 
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16 and 18 are brought together to make a lonaftudfnal seam which to welded 
or otherwise closed up. Alternatively, the segment 12 can be spfrafly wound 
so that edges 16 and 18 com© together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
5 tubular cori&guratkxj can bo obtained wi^ 

This Should be compared to rottng the segment 12 into a tube where fts width 
determines the diameter of the tube that bforrned when edges 16 and 1Q are 
aligned and Joined in a techntaue wefl known in the art. 
Trie openings holes 14 can be put oh fr^ 

10 12 for only a portion ofthe coiled tubing string 20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
^ the desired locations. Using conventional surface equipment and reel 10. the 

s^J ttextote tubing 20 can be quickly run Into the weHbore 22 to place the perfo- 

rated BegrrH^ or segnierits at the 

is Figure 2 shows in section the tube 20 rnadefromtheaegnientorseg- 

mente 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
iwnmetaflfc materials. Thepunxseof thegrW2Cls toprovWeasupportoff 
of tube 20 for tfie open ceil filter media 28. In the preferred errtfx>diment, the 

20 media 28 is made of Viton and is an open cefl structure akin to a sponge 
material such as is available from MosKes Rubber Company of Fort Worth, 
Texas under Product No. 10292. Tbeoconlngsjzecan bemadetosufL The 
significant feature of the filtering material 28 is that it is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 

25 usfogknovm technic^ sudt» 
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cantfwnb©appledoverlasfihowninFioi»c3. Thereafter, when the male- 

riamBpropeftyposffionedinto 

tn^wtematicaty^ 

Ihe initial shape shown in Rgure 3 and me stfng 20 under the fitter 
ma^2Btoirxx^^st^mitwm\nrtQxnZ As a result, the liter 
nwl^ which Jsflexife expand 

of tutxjlar 20 changes from mai of Hguw3totr«t of Figure 

A cover malarial 32 can overlay the filler material 28 fcr running fn. so 
as to protect the After material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which arapauoon the safest expansion of Ihe 
corrugated tubuterm ttcanbeaelastomerfcrnaterialtriatlReralV 
s»9h^ expansion <rf the u*^ 

3. Other materials for the cover 32 can be eniptoyedwfttout departing from 
the spW of Ihe Invents or. to ^ 

eflrninated. A material which <£ssof*w or is chemfcafy attacked over time can 
also be employed as a cover 32 such that ft wll no longer be in the way when 
it is desired to put the wei In production. 

Significant expansions voiumatrlceJiycdJi be obtained hc^ 
8rtapeoftf»lubuu*»fromtr»a 

pie In Ftgure 3 to the rounded shape ai shown In Rgure 2. While a particular 
four-lobe arrangement of the corrugated shape la shown in F^ure 3. other 
Initial shapes are within the purview erf the invention. The significant thing is 
that the urideclying support struchre 

of tie string 20. as shown in Figured, is capable of votumetricafiy expanding 
so as to bring the filter material 28 irtfo contact with «e wefibore aedrifled 

9 
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The fciBlalcoiiugatedshape also permits Jnsertoo In smaller wObores. The 
WHal shape does not have to be corrugated, It can be round and be ex- 
panded downhole. 

This technique is particulanV advantageous ki ureter-balanced dnHIng 
where circulating mod is not used. In these situations, partcutarty where 
«^ is encountered, the advantage of 

use of the apparatus and method as described. The initial shape of the 
wellbore is retained by the assembly when the siring 20 Is expanded under 
the filer material 28 so as to push the filter material 28 up agarettneweflbore 
34. Insodoing,thofom«lk)ncanbeaftow©dtofl^ 
rial 28 without the presence of en annular space around the outside of the 
fitter material. The traditional gravel packing is efiminated and the flow area 
within the tubular 20 after tt has been expanded to a rounded shape te larger 
than it otherwise would have been using a tradffionai gravel pack which 
requires the areas* space tor the gravel necessitating a smatoir^ dtant- 
eter Inside the screen. 

It should be noted that it is wrthin the puivleworihiskivenlkmtopro. 
duce a formation through the use of a cofled tubing string such as 20 which 
is perforated with openings or notes 14. A tubing string 20 so perforated wfth 
openings 14 can be used in conjunction with traoWonai gravel pack tech- 
nlques to produce a formation. In the preferred embodiment, the open cett 
flRarmaten^28preferai^ 

such as N/iton is overlaid on the corrugated tubular 20 as shown in Figure 3. 
The stretchable qualifies ot the filter material 28 aSow Its use in conjunction 
with an Wflafly comigated tube 20 as showntnRgure3orarKxwxTugated 
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proper depth. 

K^^tftopwvlewtfite 
*™««^^^«i,.*20wn^^ 

can be expanded in an MM rounded ««• to posh matetfal 28 
against the weflbore. 

Theu S eofa«exibleina^fx^ 1 B^ In ^ 28 ^ | ^^ 

too sizes and holds the formation hi la nabiral state when ki the expanded 

POCfflon.asshowninRgurei Uponexpsnsioat^ti^rnatertalTOwrftthe 

mermaten^aaanxind^ectasap^foratedcas^ 

production from the formation. 

The reinforcing grid 26 can Da a layer that overlay* tr» tube 20 as 
^hRgurcacrftcanbeasiru^ 
2*. The reW W oerr^26 can be made torn 
ab arxJ is p^neraBy an open weave. 
P^w«hc<rt departing from 

tt is aisovifRhln the purview of tr» invent 
crcasser^ for the tul>e20 itidarthafto 

expands comblr.atkwaga^ However, trte preferred em- 
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bodfrnent involve the use of a co^^ 

greater volumetric expansions can occur undemeaft the titter material 28 to 
better position It against the wellbor*. 

In the preferred embodiment, the openings 14 are round. Rounded 
openings provide abetter structural lnteg% of the after expansto than 
Initial openings which are slotted. Using materials such as etsMeas steel 
3l6L,yteid strengths of 30,000 to 80,000 psi can be obttfned. 

it is also wthin the scope of the hv^^ 
ston force on the conugatad tube 20 to get it into the rourcfed posHon shown 
in Figure 2 such mat the filter 28 engages the weftore wRh a residual force 
and, in certain conditions, pushes back the formation materials defining the 
welJboreto enlarge it 

The expansion techrmjues which are known can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 
rounded shape. These can include devloes which employ a wedge wttich is 
pushed or puled through tie tubular or any (MherdrMng device wt^en^ 
the use of rollers which can be actuated radlaRy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those sMtod In the art wM appreciate the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
imitation on producSon from the zone In the welbore. In certain a pplica ti ons 
Involving unconsolidated shale formations, drllng With mud can create an 
impervious cake on the weflbore waBs which wd be detrimental to future 

e 
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^^poss^f^^fc^ AcconJngry.anopencent^ 
w «^ctfedtebmg,nai^ 

*^>r^cc«^^ The open eel fiter material 

28 can be pushed firm* agaJhe! the fonnation vmem ft can easily resist 
*"^^*«*^pr^ 

*r«*on. The opening efee In the filter material 28 is predfctabfe and the 

aeenfcly^beprete^lbrd^ 

structure ^natedprkx to or dur^tr^expa^ 

**h the undertyho tube 20 below t VVnite van^ type, <>f mectartca! 

«panstons 0 ftr W underrVinotube20t W 

state h^t^des^, other techre^ 

aoa^tnew^vvtfesupp^ft^ 

^^"^"Pena^htneordar^ 

fxirvtewofthekNonfon. ^«**"*«hyer which can be between the tube 

andtne»te,materlal 2a( crv^tr l et^inate^ 

Ihe fter material 28 through the opening. 14 in the base pipe or tube 20. as 

Shown fn Figure Z. 

Ttefcregofrifldfectosuw 

and explanatory thereof, and various ctiar^mthetto.eha^a^ri.atefl. 
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ate, as well as in the details of the illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1 1. A woabore complete 

2 a perforated tody made of an expandable material; 

3 a fitter assembV mounted over widporf^ 

4 cover the perforations in said body; 

• tool acong on said body to expand H and said alter mounted 
6 a^«toaJk*saidtftertornovei«^ 



5 



1 2. 
2 

3 downhote. 



The assembly of ctabn 1, further comprising: 

a protective cover tor eaJd filter assembly vwwch l» removable 



w ; 1 3- The assembly of dabnl, wherein: 

2 saWexpano^DlornaterWtecomiaatedtofad^ 
whereupon eafcito^ 
filter toward the surface defining the wefibore. 



3 



1 

2 



4. The assembly of cfabn 8, wherein: 

said body assumes a rounded shape after expansion by said tool 



1 5. The assembly of daJml, farther comprising: 

2 irelriforcomert between aaHb 

3 supportsaklflterassenibVlntheamart 



u 
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6. The assembly of cteim 1 , wherein: 

said perforated body comprises a segment of a cofed tubing 

string. 

7. The assembly of dalm 6 # wherein: 

said segment has an open area In the range of u p to about 40%. 

B* The assembly of claim 6, wherein: 
said segment is flexible. 

9. The assembly of dalm 6, wherein: 

said segment is made from a flat member which is rotted Into a 
tube with a sealed longitudinal joint 

10. The assembly of claim 6, wherein: 

said segment is made from a fiat member and roOed sptraRy to 
a desired diameter having its spired seam sealed 

11. The assembly of data 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of claim 1 1, further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly in the area of said body perforator. 

12 
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1 

2 
3 



13. 

downhote. 



The assembly of daim 12, further comprising; 

a protective cover for said fitter assembly which is removable 



1 14. A method of wel completion, comprising: 

2 running ha tubular body wlBiperibraBons and a fitter assembly 

3 mounted over the perforations on the body; 

4 expanding tnetutwtwb«VcwnJv>te. 



1 is. The method of daim 14. further comprising: 

2 providing a protective covering over the fitter assembly for run-in; 

3 removing the protecfive covering downhote. 

1 16, The method of daim 14, further comprising: 

2 corrugating said tubular body: 

3 anering said corrugating into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daim 14. further comprising: 

2 engaging the weflborewHh the Star assembly due to seJdex- 

3 panoTng; 

4 usmgasegmemofcoOedti^aseakjtijbular body. 
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1 18 - The method pf claim 14, further comprising: 

2 providing a support between safd tubular body and said fitter 

3 assembly. 

1 19. The meOiodofdaJmU.TurtrwconiptWng: 

2 Pw^^opeoareacnsaJdtubt^ 

1 20. The method of daim 17. further comprising: 

2 corrugating said tubular body: 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 
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21. A wellbore couplet ion assembly comprising an 
expandable porous dovnhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp e nded so as to 
push the filter materiel directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole . 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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